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RING  TAIL  MISSILES  AT  MACH  NUMBERS  FROM  0.5  TO  1.3 


By  C.  Wayne  Dahlke  & J.  C.  Craft 


ABSTRACT 


Experimental  aerodynamic  investigations  were  conducted  during  January, 

1972  at  the  AEDC  PWT  4T  wind  tunnel  on  approximately  20  different  configurations 
of  ring  tail  missiles.  The  more  important  geometric  parameters  considered  were 
ring  tail  support  strut  length,  strut  start  position,  and  ring  tail  to  center- 
body  diameter  ratio.  Six  component  aerodynamic  force  and  moment  data  were  re- 
corded over  an  angle  of  attack  range  from  -6°  to  6°  at  Mach  numbers  ranging  from 
0.5  to  1.3. 


NOMENCLATURE 

General 


y 

r, 

H 

tl 


8 

* 

•'3 

i 

¥ 


GAMBOL 

n 

CP 

M 

P 

q 

rn/l 

v 

a 

fi 

4> 

<t> 

P 

Ab 

b 

c-'.g. 

4ef 


SADSAC 

SYMBOL 


CP 

MACH 


Q(NSM) 

Q(PSF) 

RN/L 


ALPHA 

BETA 

PGI 

PHI 


BREF 

LREF 

SREF 

MRP 

XMRP 

YMRP 

EMRP 


SUBSCRIPTS 

b 

1 

R 

b 

o> 


DEFINITION 

cpeed  of  sound;  m/sec,  ft/sec 
pressure  coefficient;  (p-^  - poj)/q 

Mo  ch  number ; V/a 

pressure;  N/m^,  psl’ 

dynaifiic  pressure;  l/PpV^,  N/nf‘,  psf 

unit  Reynolds  number;  per  m,  per  ft 
velocity;  m/sec,  ft/sec 
angle  of  attack,  degrees 
angle  of  sideslip,  degrees 
angle  of  yaw,  degrees 
angle  of  roll,  degrees 
mass  density;  kg/m 3,  slugs/ft^ 
Reference  & C.G.  Definitions 

base  area;  m2,  ft2 

wing  span  or  reference  span;  m,  ft 

center  of  gravity 

reference  length  or  wing  mean 
aerodynamic  chord;  m,  ft 

wing  area  or  reference  area;  mc , ft^ 

moment  reference  point 

moment  reference  point  on  X axis 

moment  reference  point  on  Y axis 

moment  reference  point  on  Z axis 


base 

local 

static  conditions 
total  conditions 
free  stream 
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Body-Axis  System 


S ADS AC 

SYMBOL 

SYMBOL 

DEFINITION 

°N 

CN 

normal-force  coeffi  ci  put;  normal  force 

qS 

CA 

CA 

axial -force  coeff i ci ent;  axial  force 

qS 

Gy 

CY 

side-force  coefficient.;  side  force 

qS 

cAb 

CAB 

base  axial-force  coeff i ci ent;  base  axial  force 

qS 

-Ab(Pb  - pj/qs 

CAf 

CAF 

forebody  axial  force  coefficient;  Ca  - Ca^ 

On 

CIM 

pitching-moment  coefficient;  pitching  moment 

^s/ref 

Cn 

CYN 

vawinc -moment.  coefficient-  yawing  moment 

qSb 

Cl 

CBL 

rolling-moment  coefficient;  r°liing  moment 

nRb 

INTRODUCTION 


The  military  services  continue  to  be  interested  in  tube  launched  missiles. 
This  method  of  launch  rules  out  large  fixed  protuberances,  such  as  fins  on  the 
missile  which  are  necessary  for  flight  stabilization.  One  method  utilized  to 
uerodynamically  stabilize  missile  shapes  without  protuberances  and  which  is 
adaptable  to  tube  launch  is  the  adaptation  of  a longitudinally  supported  ring 
tail  (LSRT). 

There  have  been  several  wind  tunnel  investigations  made  in  the  past  on 
missiles  of  this  type,  but  they  were  directed  toward  system  development  studies 
or  single  parameter  variations.  There  has  not  been  an  approach  taken  to  study 
the  various  parameters  with  a single  configuration  buildup. 

The  test  described  herein  was  designed  to  provide  data  for  several  of 
the  variables  that  may  bo  considered  during  the  design  of  a longitudinally  sup- 
ported ring  tail  missile.  Some  of  these  variables  are:  ring  tail  support  strut 
length;  centerbody  loads;  centerbody/ring  diameter  ratio:  ring  chord  length  and 
nose  shape. 

The  basic  model  configuration  was  selected  from  typical  tube  launched  mis- 
sile designs  which  from  a review  study  revealed  that  warheads  generally  had 
length  to  maximum  diameter  ratios  of  3*5  to  4.0.  The  fore  section  is  typically 
a blunted  10-15  degree  half -angle  cone  with  the  aft  section  of  the  nose  being 
conical  or  ogival.  When  the  cones  are  used  the  mid  section  is  typically  a 
cylinder  followed  by  a conical  boattail  with  a half  angle  about  the  same  as  the 
fore  section.  Figures  1 and  2 are  photographs  of  typical  test  models  installed 
in  the  tunnel. 
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CONFIGURATIONS  INVESTIGATED 


This  investigation  utilized  one  nose  section,  N-^;  four  solid  sleeves  (mid 
sections),  M]_,  and  M, ; six  combinations  of  solid  sleeve  and  ring  tail, 

Rl»  r2>  r3»  r4>  r5 .and  R6;  five  centerbodies , C]_,  C2,  C3,  C4  and  C5;  and  one 
boattail,  Bj_.  The  Data  Set  Collation  Sheets  (Table  II)  list  the  various  combi- 
nations the  components  were  tested  in.  Figure  3 shows  the  detail  dimensions  of 
the  nose  and  boattail.  Figure  4 depicts  the  solid  sleeves.  Figure  5 shows 
the  sleeve  and  ring  tai}.  critical  dimensions  and  Figure  6 delineates  the  center- 
body  dimensions.  Figure  7 parametrically  displays  the  various  complete  configu- 
rations investigated. 


TEST  FACILITY  DESCRIPTION 


The  AEDC-PWT  Aerodynamic  Wind  Tunnel  (4T)  is  a closed  loop,  continuous 
flow,  variable  density  tunnel  in  which  the  Mach  number  can  be  varied  from  0.2 
to  1.3.  At  all  Mach  numbers,  the  stagnation  pressure  can  be  varied  from  200  to 
3400  psfa.  The  test  section  is  4 feet  square  and  12.5  feet  long  with  perforated 
variable  porosity  (0.5  to  10  percent  open)  walls.  It  is  completely  enclosed  in 
a plenum  chamber  from  which  air  can  be  evacuated  allowing  part  of  the  tunnel 
airflow  to  be  removed  thru  the  perforated  walls  of  the  test  section.  A more 
thorough  description  of  the  tunnel,  may  be  found  in  Test  Facilities  Handbook 
(Ninth  Edition)  "Propulsion  Wind  Tunnel  Facility,  Vol  4,"  Arnold  Engineering 
Development  Center,  July  1971. 
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REDUCTION  OF  DATA 


■s 


I i 


The  six  component  aerodynamic  forces  and  moments  measured  by  the  internal 
strain  gage  balance  have  been  reduced  to  coefficient  form  in  the  body  prime 
axis  system  using  the  following  reference  dimensions:  (See  figure  8. ) 

SreF  3 body  maximum  cross  sectional  area  = Y*068  in2 

D = ~ body  maximum  diameter  = i.O  inches 

Moments  are  referenced  to  the  missile  nose  (station  0.0).  The  body  prime  axis 
system  maintains  the  normal  force  and  pitching  moment  in  the  pitch  plane  regard- 
less of  model  attitude.  When  the  model  roll  angle  is  zero  the  body  axis  system 
and  the  body  prime  axis  system  are  coincident.  For  other  roll  conditions: 

Cjjp  = Cjj  cos  <t>  - Cy  sin  <t> 
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CYp  = CY  cos  ^ + % sln  ^ 

CIMp  = Cnp  (x//ref) 

= cYp  (X/bREF^ 

The  longitudinal  center  of  pressures  (XCP)  are  presented  as  a percent  of  body 
diameter  (XCP/d)  with  negative  direction  being  aft  of  the  nose;  (i.e.  a positive 
normal  force  gives  a negative  pitching  moment  about  the  missile  nose).  They 
were  calculated  by  the  equation: 

XCP/D  = C^/C^ 

with  the  gradients  being  determined  between  +1.25  degrees  angle  of  attack. 

Table  I gives  an  estimate  of  the  data  accuracy. 
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TABLE  I 


DATA  PRECISION 


TEST  J?u/7~-  dT-  J?S?/  DATA  SET/RUN  NUMBER 


□ PRETEST 


TABLE  III.  INDEX  OF  MODEL  FIGURES 


Figure 

Title 

PaRe 

1 

Model  N1M2B1C1  Installed  in  AEDC-PWT  4T  Wind  Tunnel 

1? 

2 

Model  N1R1C2  Installed  in  AEDC-PWT  4T  Wind  Tunnel 

13 

3 

Nose,  N^  and  Boattail  B]^  Details 

Ik 

4 

Solid  Sleeve  Details 

15 

5 

Solid  Sleeve  with  Ring  Tail  Details 

16 

6 

Centerbody  Details 

17 

7 

Model  Assembly  Details 

18 

8 

Axis  System 

22 

TABLE  IV.  INDEX  OF  DATA  FIGURES 


Plot  Title 

Plot 

Schedule 

Varying 

Condition 

Page 

Basic  Longitudinal  Characteristics 

A 

Mach  No. 

1-110 

Effect 

of  Afterbody  Length 

B 

Configuration 

111-112 

Effect 

of  Afterbody  Length  with  Centerbody 

C 

Configuration 

113-114 

Centerbody  Diameter  Effect  (No  Ring) 

C 

Configuration 

11^-118 

Centerbody  Diameter  Effect  (With  Ring) 

C 

Configuration 

119-122 

Effect 

of  Afterbody  Length  and  Centerbody 

C 

Configuration 

123-126 

Effect 

of  Strut  Length 

C 

Configuration 

127-128 

Effect 

of  Strut  Length  with  Centerbody 

C 

Configuration 

129-130 

Effect 

of  Strut  Length  and  Centerbody  Diameter 
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Configuration 

131-132 

Effect 

of  Strut  Length  and  Centerbody  Length 
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Configuration 

133-13^ 

Effect 

of  Strut  Width 
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Configuration 

135-136 

Loads  on  Centerbody  (with  Ring) 
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Configuration 

137-138 

Effect 

of  Aspect  Ratio 

C 

Configuration 

139-11+0 

Effect 

of  Aspect  Ratio  and  Centerbody  Diameter 

C 

Configuration 

l4l-l42 

Effect 

of  Bonttail 
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Configuration 

143-144 

Effect 

of  Model  Roll  Angle 
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Roll  Angle 

145-152 

Plot  Schedules: 


A) 

S’  Cm  VS*  “ 

B) 

xcp/D>  (cA)a=0> 

(Cn  ) vs.  Mach  number 

c) 

^Na>  XCp/D>  (CA)a=0 

vs.  Mach  number 
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FIGURE  6.  CENTERBODY  DETAILS 
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FIGURE  7.  MODEL  ASSEMBLY  DETAILS 
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C-LGTM 

9.000  C-CIA 

0.400 

o 

0.99  1 

□ 

1 . 000 

REFERENCE  FILE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M1C1 


REFERENCE  INFORMATION 


SREF 

7.0686 

5 8.  IN. 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRP 

0. 0000 

INCME  S 

tmrp 

0.0000 

INCME  S 

Z MRP 

0 . 0000 

INCME  S 

SCALE 

0. 0000 

NONE 

CRT  AM05) 

10  MAR  72 
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normal  force  coefficient 


BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


> 

S.NBOL 

HACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

O 

1.053 

PMJ  0.000  M-ICTM 

2.250 

SREF 

T . 0686 

S(1  . IN. 

A 

1 . 099 

C-LCTh  5.000  C-DIA 

0.400 

LREF 

3 . 0000 

INCME  S 

BREF 

3 . 0000 

INCHES 

o 

1 . 200 

XMRP 

0 . 0000 

I NCHE  S 

□ 

1 . 298 

TMRP 

0. 0000 

INCHES 

Z MRP 

0.0000 

1NCHE  S 

SCALE 

0.0000 

NONE 

♦ 

REFERENCE  FILE 

AEDC 

TEST 

PWT-4T201  CONE-CYLINDER.  N1M1CI 

CRTAM05T 

10  MAR  72 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


2 

o 

□ 


MACH 
0.501 
0.799 
0.951 
1 . 000 


ANGLE  OF  ATTACK*  ALPHA*  DEGREES 

PARAMETRIC  VALUES 

PHI  0.000  H -LG  TH  2.250 

C-LGTM  5.000  C-CIA  0.400 


REFERENCE  PILE 


REFERENCE  INFORMATION 


SREF 
LREF 
BREF 
XMRP 
YHRP 
2 MRP 
SCALE 


7.0686 
3 .0000 
3 . 0000 
0. 0000 
0. 0000 
0. 0000 
0.0000 


S« . IN . 
INCHE  S 
INCHES 
INCHES 
INCHES 
INCHE  S 
NONE 


AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M1C1 
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SYMBOL 

8 

o 

□ 


ANGLE  OF  ATTACK. 

MACH  PARAMETRIC  VALUES 

1.053  PHI  0.000  H-LGTH  2.250 

1.095  C -LG  TH  5.000  C-OI*  0.400 

1.200 

1.299 

REFERENCE  FILE 


ALPHA.  DEGREES 


REFERENCE  INFORMATION 

SREF 

7.06*6 

S«  . IN  . 

L RE  F 

3 . 0000 

INCHE  S 

8REF 

3 . 0000 

INCHE  3 

XMRP 

0.0000 

INCHES 

TMRP 

0.0000 

INCHES 

ZMRP 

0 . 0000 

INCHE  S 

SCALE 

0. 0000 

NONE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M1C1 


CRT AM05 D 10  MAR  72 


PAGE 


20 


normal  force  coefficient,  cn 


BASIC  LONGITUDINAL  CHARACTERISTICS 

.mil  ' • i r r r i i r » i r i r : r i - r rrrrn  rrr  r fi  im  ; 


ANGLE  OT  ATTACK. 

ALPHA.  DEGREES 

SYMBOL 

MACH 

PARAMETRIC  VALUES 

reference  information 

g 

1.032 

PHI  0.000 

M-LCTH  1.500 

SREF 

T . 0686 

S 9 . IN. 

A 

1.100 

C-LOTH  3.000 

C-DIA  0.400 

LREF 

3 . 0000 

INCHES 

A 

BREF 

3 .0000 

INCHES 

V 

1.199 

KMRP 

0.0000 

INCHES 

□ 

1 . 299 

TMRP 

0 . 0000 

INCHES 

ZMRP 

0. 0000 

INCHES 

DATA  HIST.  COCC 

•0 

SCALE 

0. 0000 

NONE 

AEDC 

TEST 

PWT-4T201  CONE 

-CYLINDER.  N1M2C1 

CCTAM06)  M 

MAR  72 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M2C1 


CCTAMOG)  14  MAR  72 
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BASIC  LONGITUDE 


2? 

U 


Z 

Ul 


C ) 


LxJ 

O 

(_) 

LU 

(_> 

a 

o 

0. 


< 

21 

a 

o 

z 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


8 

O 

□ 


HACK 
0.502 
0.001 
0.950 
1 . 001 


PHI 

C-LC TM 


PARAMETRIC  VALUES 
0.000  M-LGTH 
5.000  C-DIA 


REFERENCE  INFORMATION 


0.750 

0.400 


REFERENCE  FILE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M3C1 


CRT AM07 } 10  MAR  72 


SREF 

7.0606 

Sfl . IN . 

LREF 

3 . 0000 

INCHES 

8 REF 

3 . 0000 

INCHES 

XMRP 

0 . 0000 

INCHES 

TMRF 

0. 0000 

INCHES 

ZMRP 

0. 0000 

INCHES 

SCALE 

0.0000 

NONE 

72 
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GOOD 


■ 

BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK 


ALPHA 


PARAMETRIC  VALUES 
0.000  M -LG  TH 
5.000  C-CIA 


REFERENCE  INFORMATION 
SREF  T.0686  SR. IN. 

LREF  3.0000  inches 

BREF  3.0000  INCHES 

X MRP  0.0000  INCHES 

THRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


SYMBOL  MACH 
Q 0.500 

A 0.T9T 


PHI 

C “LG  TH 


REFERENCE  FILE 


AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M2B1C1 
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PITCHING  MOMENT  COEFFICIENT 


T- 


_J 

u 


BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


8 


o 

□ 


MACH 
0.500 
0. 797 
0.94  7 
1 . 0 00 


PH! 

C-LG  TM 


PARAMETRIC  VALUES 
0.000  M-LGTM 
5.000  C-CIA 


1.500 

0.400 


REFERENCE  PILE 


REFERENCE  INFORMATION 


SREF 

T . 0686 

S 9 . IN. 

L REF 

3 . 0000 

INCHE  S 

BREF 

3 . 0000 

INCHES 

X MRF 

0. 0000 

INCHES 

y mrp 

0. 0000 

INCHE  S 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M2B1C1 
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PITCHING  MOMENT  COEFFICIENT.  ClC 


ANGLE  OF  ATTACK. 

ALPHA.  DEGREES 

S1TM80L 

MACH 

PARAMETRIC  VALUES 

REFERENCE  INPORMATION 

□ 

1.040 

PHI  0.000  M -LG  TH  1.500 

SREE 

r . 0686 

S<i  . IN  . 

s 

1 . 099 

C-LGTM  5.000  C-ClA  0.400 

LREF 

3 . 0000 

INCHES 

BREP 

3 . 0000 

INCHES 

O 

1.199 

XMRP 

0 . 0000 

I NCHE  S 

□ 

1 . 9 00 

r mrp 

0 . 0000 

INCME  S 

ZMRP 

0. 0000 

INCHES 

scale 

0. 0000 

NONE 

REPEREHCE  PILE 

AEOC 

TEST 

PWT-4T201  CONE-CYLINDER.  N1M2B1C1 

CRTAM08]  10 

MAR  72 
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rr-,rw  I !■  ||Pi  Jjll11  MjjJUI.ll>  NKWIR  W ' "***  ' 


normal  force  coefficient,  cn 


BASIC  LONGITUDINAL  CHARACTERISTICS 


angle  of  attack, 

3TM30L  MACH  PARAMETRIC  VALUES 

8 0.500  PHI  0.000  M -LG  TM  1.500 

0.001  C-LGTH  5.000  C-OIA  0.500 

O 0.940 

Q 0.999 

REFERENCE  FILE 


ALPHA.  DEGREES 


REFERENCE  INFORMATION 


SREF 

7.0606 

S0  . IN  . 

LREF 

3 .0000 

INCHE  S 

BREF 

3 . 0000 

INCHE  S 

XMRP 

0 . 0000 

INCHES 

TMRP 

0.0000 

INCHE  S 

ZMRP 

0.0000 

INCHES 

SCALE 

0. 0000 

NONE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M2C2 
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NORMAL  FORCE  CCEFFICIEN 


BASIC  LONGITUDINAL  CHARACTERISTICS 

. t r*  » ' I • I 1 I I . - I • T l t i r , , I I r i I r l ; r . 


i i- 


/ 

& 

^ r 

w 

i 

-4 

! 1 


-6  -5  -4  -3  - t 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


SYMBOL  HACK 

81.104  PHI 

1.199  C-LGTH 

o 1 . ?99 


CE  me 

AEOC  TEST  PWT-4T201  CONE -CYL I NDER.  N1M2C2 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


BASIC  LONGITUDINAL  CHARACTERISTICS 

t t r | r i it  ; rr 


ANGLE  OE  ATTACK,  ALPHA,  DEGREES 


SYMBOL  MACH 

0.500  PHI 
0.801  C-LGTM 

0. 948 

0.999 


8 

O 

n 


PARAMETRIC  VALUES 
0.000  M -LG  TM 
3.000  C-DIA 


1 .300 
0.300 


reference  file 

AEDC  TEST  PWT-4T201  CONE -CYL I NDER.  N1M2C2 


CRTAM10D  10  MAR  72 


L.  .,J 



9 

4 3 

C T 1 

REFERENCE  INFORMATION 

SREF 

T . 0686 

S«  . IN  . 

L REF 

3 . 0000 

INCHES 

BREF 

3 .0000 

INCHE  S 

XMRP 

0.0000 

INCHES 

TMRP 

0.0000 

INCHE  S 

ZMRP 

0. 0000 

INCHES 

SCALE 

0. 0000 

NONE 

72 
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TChING  foment  C3EE^ ! C I ENT 


SYMBOL  »»ACM 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


8 


1.104  PHI 

1.1*9  C -LG  TH 

1 .299 


0.000  M-LOTM 
5.000  C-DIA 


1.500 

0.500 


REFERENCE  FILE 

AEDC  TEST  PWT-4T201  CONE-CYLINDER.  N1M2C2 


SREF 

f . 06  86 

SO . I N . 

LREF 

3 .0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRF 

0.0000 

INCHES 

TMRP 

0.0000 

INCHES 

Zmrp 

0. 0000 

INCHE  S 

SCALE 

0.0000 

NONE 

CRTAMl 0) 

10  mar  72 
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BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OP  ATTACK.  ALPHA.  DEGREES 


PARAMETRIC  VALUES 
0.300  M -LG  TH 
5.000  C-CIA 


REFERENCE  I NT  OR  M ATI ON 
SRfF  7.0686  Sa.lN. 

LREP  3.0000  INCHES 

0R£F  3.0000  INCHES 

*MRF  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


uaoL 


Phi 

C-LC  TH 


REFERENCE  FILE 


AEDC  TEST  PWT-4T201  CONE -CYL I NDER.  N1M2C3 
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w 

■ 

B 

i 

m 

a 

a 

- 

1 ' 

. 

Li.  4-i.  , 

PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK, 

ALPHA.  DEGREES 

3Y MOOL 

HACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

9 

X . 099 

PHI  0.000  M-LCTH  1.500 

SREF 

7.0686 

SR . IN. 

A 

1 . 1 9r 

C-lCTH  5.000  C-DIA  0.670 

LREF 

S .0000 

INCHES 

o 

1 . 295 

BREF 

3 . 0000 

INCHES 

XMRP 

0.0000 

INCHES 

TMRP 

Q. 0000 

INCHES 

ZMRP 

0.0000 

INCHES 

REFERENCE  TILE 

SCALE 

0.0000 

NOME 

AEOC 

TEST 

PWT-4T201  CONE-CYLINDER,  N1M2C3 

CRT AMI  13  10 

MAR  72 
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0RMAL  FORCE  COEFFICIENT.  CN 


ITCHING  MOMENT  COEFFICIENT.  CLM 


'.,j  !.».■ 


CL 


fTTTTr  rn  r~ 
c*  . 

f 1 

r | 

tt  rr 

rrrr 

-i  1 r I- 

n-rT 

TTTT 

TTTT1 

•rrrr 

rr  ; r 

r ,t  r 

; i *r  t 

tt  r i 

r r r 

ir.u. 

rr  n 

> i » i 

rr i ( 

r tt  r 

r I r n 

J 

-I 

j 

1 

— 1 — L_.L__.l__i 

... 

- i 

- 

- 

- 

1 I 1 1 

<5 

—A  — 

Gk 

• 

r 

F 

h 

- — 4. 

2^ 

>0*. 

^T5 

■Tgffl 

g 

• 

ga 

i- 

i 

r 

I- 

* 

Jt*~« 

Sk 

"Sl. 

- 

i 

- 

i 

t 

; 

: 

- 

L 

0 

9 

L. 

s 

UApA»A.JL. 

4>tXl 

-4»LJL4_ 

- 

SYMBOL  MACH 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

PARAMETRIC  VALUES 


REFERENCE  information 


O 

□ 


a.  500 

PHI  0.000  M-LCTH  1.500 

SREF 

r . 0686 

SO. IN. 

0.799 

C-LGTH  3.000  C-OIA  0.400 

LREF 

5.0000 

INCHES 

0.94  9 

BREF 

3.0000 

INCHES 

l .000 

XHRP 

0.0000 

INCHES 

YHRP  • 

0.0000 

• I NONES' 

ZMRP 

o.oooo 

INCHES 

REFERENCE  FILE 

SCALE 

0.  0000 

NONE 

TEST 

PWT-4T201  CONE-CYLINDER.  N1M2C5 

CRTAM123 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


't 


ANGLE  OF  ATTACK. 

SYMBOL  MACH  PARAMETRIC  VALUES 

Q 0.500  PH»  0.000  M-LCTH  2.250 

A 0.801  C-L6TH  6.300  C -0 1 A 0.300 

O 0.949 

□ 1.001 

reference  rue 

AEOC  TEST  PWT-4T201  CONE-CYLINDER.  N1M1C4 


ALPHA.  DEGREES 


REFERENCE  INFORMATION 


SREF 

r . Of  86 

SO . IN . 

LREF 

3 . 0000 

INCHE  S 

BREF 

3 . 0000 

INCHE  S 

X MRP 

0.0000 

INCHE  S 

TMRP 

0. 0000 

INCHE  S 

Zmrp 

0.0000 

INCHE  S 

SCALE 

0.0000 

NONE 

CRTAM13] 
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^ ■ • 


.«• 


PITCHING  moment  coefficient 


-10  -»  -a  -T  -6  -5  -4  -3  -2  -1  0 0 0 0 1 2 3 4 5 • f 


ANGLE  0P  ATTACK,  ALPHA.  DEGREES 

SYM80L  MACH  PARAMETRIC  VALUES  REFERENCE  INFORMATION 


§ 


1.099  PHI  0.000  M-L6TH  2.250 
1.198  C-LGTH  6.500  C-CIA  0.500 
1 . 297 


REFERENCE  FILE 

AEOC  TEST  PWT-4T201  CONE-CYLINDER.  N1M1C4 


SREF 

T . 0686 

S« . IN  . 

LREF 

3 . 0090 

INCNE  S 

BREF 

3 . 0000 

INCHES 

XMRP 

Q . 0000 

1 NCNE  S 

TMRP 

0. 0000 

INCHES 

zmrp 

0. 0000 

INCHES 

SCALE 

0 . 0000 

NONE 

CRTAM135 
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NORMAL  FORCE  COEFFICIENT.  CN 


BASIC  LONGITUDINAL  CHARACTERISTICS 

m r i i r j i i i r t rj-r  r i rp  r r r f r r r r j n r ri  rrrrr  r m | 


ii  i a r 7 i i * i i i i r i ■ 


.4  p f 


.«  ' f 


.,4  - 

r I 


i — 


: 

" 

.4 ~ T 


- r-  h 


— 

— 


i — 


-4-4- 


Li— 


ifiiirfitllfi  i i|  i i i j Tt  r r | i i i r / i rri 


5THBOL  MACH 

81.045 
1 . 090 
O 1.197 

□ 1.244 


1 1 1 I..  X 

-a  -T  -6  -5  -4  -3  - t -1  0 0 0 0 1 

ANGLE  0F  ATTACK.  ALPHA.  DEGREES 

PARAMETRIC  VALUES 

PHI  0.000  M-LCTH  2.250 

LS-L6H  2.500  S-WDTM  0.200 

R-WOTH  1.000 


t 

~i 

h 

n 

JZ1 

_ 1 

4 

Y 

r 

/ 

* 

.. 

i-j.  j.1. 

....i 

REFERENCE  PILE 

* 
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REFERENCE  INFORMATION 

SREF 

7.0686 

S<i  . IN  . 

LREF 

3 . 0000 

INCME  S 

BREF 

3 . 0000 

INCHES 

XNRP 

0.0000 

INCME  S 

TMRP 

0 . 0000 

INCHES 

ZMRP 

0. 0000 

INCHE  S 

SCALE 

0 . 0000 

NONE 

• 

72 
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» . 

) 

i J 


I 

■H  ■ 


srneoL 

MACH 

0 

1.045 

PHI 

A 

1 . 098 

LS-LCH 

O 

1 . t9f 

R-UCTH 

□ 

1 . 296 

ANGLE  OF 

parametric  values 

0.000  M-ICTH  2.250 

2.500  S-WCTH  0.200 

1 .000 


9EPESCNCE  PILE 

AEDC  TEST  PWT-4T201  C0NE-CYL.  W/RINC 


II  ft* 


TCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SrKBOL 

HACH 

PARAMETRIC  VALUES 

9 

0.299 

PHI 

0.000 

M-LG  TH 

1.500 

A 

0.500 

LS-LGH 

3.250 

S -WC TH 

0.200 

o 

0. 801 

R-WC  TH 

1 . 000 

□ 

0.949 

K 

1 . 002 

DATA  HIST. 

COOE 

♦ G 

AEDC 

TEST 

PWT-4T201 

CONE 

-CYL. 

W/RING  TAIL 

REFERENCE  I NF  CRM  A T I ON 

SREF 

7.0686 

sa . is . 

L REF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRF 

0 .0000 

INCHE  S 

TMRF 

0 . 0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 

N1R2 

CCTAR02) 
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BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FARAMETRIC  values 
0.000  M-LGTH 
S.250  S-WDTH 
l . 000 


SVHBOL  MaCH 


REFERENCE  INFORMATION 
SREF  T.0686  SR. IN. 

L RE  F 3.0000  INCHES 

BREF  3.0000  INCHES 

XNRP  0. 0000  INCHE  3 

THRF  0.0000  INCHES 

ZMRF  0.0000  INCHES 

SCALE  0.0000  NONE 


PHI 

L3-LGH 
R-WC TH 


t . ! 99 
1.3  00 


DATA  HIST.  CODE 


1 ? 

1 

I 

■ 

1 

■ 

i 

1 

1 

| 

| 

i 

1 

| 

| 

| 

i 

I 

1 

| 

| 

| 

| 

1 

E 

B 

1 

Ej 

1 

1 

1 

B 
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NORMAL  FORCE  COEFFICIENT,  CN 


BASIC  LONGITUDINAL  CHARACTERISTICS 

r~r  I • i I ■ ' I I r i r ( I IT  ff  fT  i I I ~r  nym  i | TTTT|T7  r r | r i . 


'4  4' 


f ' • ' f r ' ' 1 • 1 ' < ’ * * ' f 


f t 





T i 


+ - 


! ! 


-10  -9  -8  -7  -6  -3  -4  -3  -8-1  0 0 0 1 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

SYMBOL  MACH  PARAMETRIC  VALUES 

80.800  PHI  22.500  M-LCTH  1.500 

1.001  LS-LCH  3.250  S-WCTH  0.200 

O 1.197  R-WOTH  1.000 


REFERENCE  PILE 

AEOC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.  N1R2  CRTAR033  10  MAR  72  PAGE  57 


4 

5 6 

7 ( 

REFERENCE  I NP  OR  M ATI  ON 

SREF 

7 . 0C86 

sa . in . 

L RE  r 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRF 

0.0000 

I NC  HE  S 

TMRP 

0. 0000 

INCHES 

ZhRp 

0 . 0000 

INCHE  S 

SCALE 

0.0000 

NONE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


BASIC  LONGITUDINAL  CHARACTERISTICS 


8 


o 


MACH 
0 . 8 00 
1 . 001 
1 . 197 


ANGLE  OF  AT  TACK*  ALPHA,  DEGREES 

PARAMETRIC  VALUES 

PHI  22.500  M-LCTH  1.500 

LS-LOH  3.250  S-WCTH  0.200 

R-WDTH  1.000 


REFERENCE  FILE 


REFERENCE  INFORMATION 


SREF 
L REF 
BREF 
XMRP 
TMRP 
ZMRP 
SCALE 


7.9686 
3 . 0009 
3 .0090 
0 . 0000 
0.0000 
0. 0000 
0 . 0090 


SR.  IN. 
INCHES 
I N C HE S 
INCHES 
INCHE  S 
INCHES 
NONE 
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BASIC  LONGITUDINAL  CHARACTERISTICS 

l . • r7"'  ' » I > i i r|i  rr  i | ' m j~i  y rr  nr  rr|-ri  rTTrrrrr  mT.  i 


i i i | . i i | < iii'1 


r r j . » » : | i i r ( r rr  r f r r T r j n i r-» 

I I i j 


t + i r 


t t * 

i 


4—4  - 4-4 


8 


o 


MACH 
0 .601 
1 . 001 
1.196 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

PARAMETRIC  VALUES 

PHI  180.000  M-LGTH  1.5  00 

LS-LGH  3.250  S-WCTM  0.200 

R-WDTM  1.000 


REFERENCE  FILE 


REFERENCE  INFORMATION 


SREF 
L REF 
BREF 
XMRF 
TMRP 
ZMRP 
SCALE 


T . 0686 
3 .0000 
3 . 0000 
0. 0000 
0 . 0000 
0.0000 
0. 0000 


SR.  IN. 
INCHE  S 
INCHF  S 
INCHES 
INCHE  S 
INCHES 
NONE 
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BASIC  LONGITUDINAL  CHARACTtRIST ICS 


SYMBOL  MACH 
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ANGLE  CF  ATTACK,  ALPHA.  DEGREES 


L . i . . . . I 

'-to  - 9 - e 


REEERE NCE  FILE 


SREE 
L RE  E 
9REE 
XMRF 
TMRP 
ZMRP 
SCALE 


T . 068f 
3 . 0900 
3 . OOOO 
0 . 0000 
0 . 0000 
0 . 0000 
0.0000 


S« . I N . 
INCHES 
INCME  S 
INCHES 
INCHES 
INCHE  S 
NONE 


REEERENCE  INFORMATION 


0.750 

0.200 


FARAMETRIC  VALUES 
0.000  M-LCTH 
4.000  5-WCTH 
I . 000 


ITCHING  MOMENT  COEFFICIENT,  ClM 


BASIC  LONGITUDINAL  CHARACTERISTICS 


STMBOL  MACH 


ANGLE  OF  ATTACK#  ALPHA#  DEGREES 

PARAMETRIC  VALUES 


g 

0.499 

PHI  0.000  M -LG  TH 

0.750 

A 

0.000 

LS-LGH  4.000  S-WCTH 

0 . 2 00 

o 

0.952 

R-WCTH  1.000 

□ 

1 . oot 

REFERENCE  PILE 

AEOC 

TEST 

PWT-4T201  CONE-CVL. 

W/RING 

REFERENCE  FORMATION 


SREP 

7.0606 

SR. IN. 

LREP 

3 . 0000 

INCHES 

BREP 

3 . 0000 

I N C ME  S 

XMRf 

0.0000 

INCHES 

TMRF 

0.0000 

INCHES 

ZMRP 

0.0000 

INCME  S 

SCALE 

0.0000 

NONE 
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NORMAL  FORCE  COEFFICIENT.  CN 


r 


1* 


i 


4 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SrMBOL 

MACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

O 

0.500 

PHI 

0.000  M -LG  TH 

2.250 

SREF 

7.0606 

SR.  IN. 

s 

o 

0 . 793 
0.940 

LS-LCH 

R-WCTH 

3.000  S-WCTM 

1 . 000 

0.200 

L RE  F 
BREF 
XMRP 

3 . 0000 
3 . QQQO 
0 .0000 

I NCME  S 
INCME  S 
INCHES 

□ 

1 . 000 

YMRP 

0.0000 

INCHES 

ZMRP 

0.0000 

INCHES 

REFERENCE 

FILE 

SCALE 

0. 0000 

NONE 
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normal  force  coeff 


TCHING  MOMENT  COEFFICIENT.  CL.M 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SYMBOL 

HACK 

PARAMETRIC 

VALUES 

g 

O.ROl 

PHI 

0.000 

M-L6TM 

2.250 

A 

1 . 002 

LS-LCM 

2.500 

S-WCTH 

0.200 

o 

1.100 

R-WCTM 

1.000 

C-LCTH 

5.000 

□ 

1.199 

C-DI  A 

0.500 

REFERENCE  FILE 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

TNRP 

ZMRP 

SCALE 


7 . 06*6 

5 . 0000 

5. 0000 
0.0000 
0.0000 
0.0000 
0.0000 


SR. in. 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
NONE 
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8 

o 

□ 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

P ARAME  TR  l C VAIUFS 


REFERENCE  I HF  ORH  A T 1 ON 


0.001 

PHI 

0.000 

N-16TM 

e.tso 

$Rcr 

r . 0606 

30 . IN. 

t.ooc 

1.100 

LS-LtH 

H-WOTM 

2.900 
1 . 000 

S-WDTM 
C LOTH 

0.200 

9.000 

LREF 

BREF 

XHRP 

3 . 0000 
3.0000 
0.0000 

INCHES 

INCHES 

INCHES 

» . 1** 

C-0  1 A 

0.900 

FHRF 

0.0000 

INCHES 

ZNRP 

0.0000 

INCHES 

reference 

PILE 

SCALE 

0.0000 

NONE 
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NORMAL  FORCE  COEFFICIENT.  CN 


•'i 

SYMBOL 

Q 

MACH 

1.049 

PHI 

PARAMETRIC 

0.000 

VALUES 

M-LCTH 

1.500 

REFERENCE  INFORMATION 
SREF  f.0686  59. IN. 

A 

1.102 

LS-L6H 

5.290 

5 -WO  T H 

0.200 

LREF 

5.0000 

INCHES 

•V 

O 

1.199 

R-WDTH 

1 . 000 

C-L6TH 

9.000 

BREF 

XMRP 

5.0000 

0.0000 

INCHES 

INCHES 

> 

□ 

1 . 500 

C-OIA 

REFERENCE 

0.4  00 
PILE 

TMRP 
2 MRP 

SCALE 

0.0000 

0.0000 

0.0000 

INCHES 

INCHES 

NONE 
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BASIC  LONGITUDINAL  CHARACTERISTICS 

g rrrrr  p » : r r yi ~r  : r|  i t rry  ri  rr  | r~i  rr yr  r j r j r TTTTrn  rj  r i r i t 


1.9  ♦" 

^ s 

K ! 


'!  T T 


1 1 r T ■ r r . I I i i i | . rn  | i I i ; | ' i r,  pri  r:  fi  n tft  rr  i 


i -- 1 ; 

i i 


■ — i — 


i i 

Lf. 


....  L 

t 

t 


....  U-4 


-6  -3  -4  -3  -l  - I 0 0 0 0 0 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

PARAMETRIC  VALUES 


j — 


-| F- 

1 1 1 1 1. 

2 3 4 S 6 T 

REFERENCE  INFORMATION 


0.949 

PHI 

0.000 

M-LGTH 

2.250 

1 . 005 

LS-LGM 

3 . 000 

S-WDTH 

0.200 

1 . 099 

R-WCTH 

1 . 000 

C -LG  TH 

5 . 000 

1.196 

C-DI  A 

0.400 

1 . 296 

REFERENCE 

FILE 
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SREF 

T . 0686 

S9 . IN. 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRP 

0.0000 

INCHE  S 

TMRP 

0.0000 

INCHES 

ZMRP 

0. 0000 

INCHE  S 

SCALE 

0.0000 

NONE 
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STMQOL  MACH 

80.499 
0.001 
O 0.957 

n i.ooo 


PARAMETRIC  VALUES 


REFERENCE  PILE 
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REFERENCE  INFORMATION 

SREP 

7.0686 

S« . IN . 

LREP 

3 . 0090 

INCHES 

BREP 

3 . 0000 

INCHES 

XMRP 

0.0000 

INCHES 

TMRP 

0.0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 
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ANGLE  OF 

ATTACK.  ALPHA.  DEGREES 

SYMBOL 

MACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

r 

n 

0.499 

PHI 

0.000  N-LCTH 

2.250 

SREF 

7.0686 

SO. IN. 

A 

0. 801 

LS-LOH 

2.500  S-WDTH 

0.400 

lref 

BREF 

XMRF 

3 . 0000 
3 . 0000 
0.0000 

INCHES 

INCHES 

INCHES 

■? 

o 

0.957 

R-WOTH 

1.000  C-LGTH 

5 . 000 

□ 

1 . 000 

C-OI  A 

0.400 

TMRP 

0.0000 

INCHES 

*4 

ZMRP 

0.0000 

INCHES 

ij 

REFERENCE 

FILE 

SCALE 

0.0000 

NONE 

AEDC 

TEST 

PWT-4T201  C0NE-CVL. 

W/RING 

TAIL. N1R5C1  CRTAR14)  10 

MAR  72 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


BASIC  LONGITUDINAL  CHARACTERISTICS 


rr  t r r 

b 

- 

f '~l  T 

rr-r  t-t 

ftt  .-ri 

rlT7r 

FTTT 

rr-rrr 

T,TH 

TTIT 

■ III 

(III 

1 1 ( 1 

1 ' r " 1 r , ? 

r . i i 

.... 

- 

■ 

- 

. J 

: 

- 

- 

Q 

— 

”1 

r 



- 

: 

y 

- 

X 

xs 

N 

N> 

- 

' 

_ 

. - 



XU  tm 

xux 

1 i J l . 

I I 


I 


S - 4 • J -8  - 1 0 0 0 0 1 

ANGLE  OF  ATTACK*  ALPHA*  DEGREES 


SYMBOL  MACH 

81 .102 
1.197 
O 1.298 


PHI 

LS-LGH 

R-WDTM 

C-OIA 


PARAMETRIC  VALUES 
0.000  M-LGTH 


REFERENCE  INFORMATION 


: 


2.500 
1 . 000 
0.400 


S-WDTM 
C “LG  TH 


2.250 
0.400 
5 . 000 


REFERENCE  FILE 
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SREF 

7.0668 

S« . IN . 

LREF 

3.0000 

INCHES 

BREF 

3 . 0000 

INCHE  S 

XMRP 

0.0000 

INCHES 

TMRP 

0. 0000 

INCHE  S 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 
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ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


SYMBOL 

MACH 

PARAMETRIC  VALUES 

g 

0.301 

PHI 

0.000  N-L6TH 

2.230 

0. 003 

LS-LGN 

4.000  S-WDTH 

0.200 

o 

0.946 

R-WDTH 

1.000  C -LG  TM 

9.000 

C-OIA 

0.900 

REFERENCE 

PILE 

AEOC 

TEST 

PWT-4T201  CONE-CYL. 

W/RING  TAIL 

REFERENCE  INFORMATION 


SREF 

r . 0686 

SO . IN  . 

LREF 

S. 0000 

INCMES 

BREF 

S.0000 

INCHES 

XMRP 

0.0000 

INCHES 

THRP 

0.0000 

INCHES 

2mRp 

0.0000 

INCMES 

SCALE 

0.0000 

NONE 

N1RGC2  CRTAR173 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


» 


ANGLE  OF  ATTACK.  ALPHA. 


DEGREES 


SYMBOL  M ACM 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


8 


1.101  PHI 

1.199  LS-LCH 

1.298  R-WDTM 

C-OIA 


0.000  M-LCTM 

4.000  S-WOTH 

1.000  C-LCTM 
0.900 


2.230 
0.200 
3 . 000 


REFERENCE  FILE 


AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R6C2  CRTAR17J 
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SREF 

T . 0606 

39 . IN  . 

LREF 

3.0000 

INCHES 

BREF 

3 . OQOO 

INCHES 

XMRP 

0.0000 

INCHES 

THRP 

0.0000 

INCHE  S 

ZMRP 

0. 0000 

INCHES 

SCALE 

0.0000 

NONE 
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SYMBOL 

8 

o 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


MACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMATION 

1 . 096 

PN7 

0.000  M-L6TM 

1 .500 

SREF 

T . 0606 

SB . IN  . 

1 . 200 

LS-L6M 

3.250  S-WOTM 

0.200 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

1 .300 

R-WOTH 

1.000  C-L6TM 

5 . 000 

XNRP 

0.0000 

INCHES 

C -0  I A 

0.500 

ymrp 

0.0000 

inches 

Zmrp 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 

REFERENCE 

FILE 
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a 


i 


u 

k 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SYMBOL 

MACH 

PARAMETRIC 

VALUES 

REFERENCE  INFORMATION 

Q 

1 . 096 

PHI 

0.000 

M-LCTH 

1 .300 

SREF 

T . 0686 

SO  . IN  . 

s 

O 

1 . 200 
I . 300 

L3-LGH 
R-WD  TH 

3.230 
1 . 000 

S-WDTH 

C-LCTH 

0.200 

3.000 

LREF 

BREF 

XMRP 

3 .0000 
3 . 0000 
0. 0000 

INCHES 

INCHES 

INCHES 

C-C  I A 

0.300 

YMRP 

0. 0000 

INCHES 

znrp 

0.0000 

INCHES 

REFERENCE 

FILE 

SCALE 

0.0003 

NONE 
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ANGLE  OF 

ATTACK.  ALPHA.  DEGREES 

S 1 HBOL 

MACH 

PARAME  TRI 

C VALUES 

REFERENCE  INFORMATION 

Q 

0.002 

PHI 

49 . 000 

M-LC  TH 

1.900 

SREF 

7.0606 

S0 . IN . 

A 

0. 997 

LS-LGM 

3.290 

S-VCTH 

0.200 

LREF 

9 . 0000 

INCHES 

O 

1 . too 

R-WOTH 

1 . 000 

C-LCTM 

S . 000 

BREF 

XMRP 

9 . 0000 
0.0000 

INCHES 

INCHES 

C-OI  A 

0.900 

TMRP 

0.0000 

INCHES 

ZMRP 

0 . 0000 

INCHES 

REFERENCE 

FILE 

SCALE 

0 . 0000 

NONE 

AEDC 

TEST 

PWT-4T201  CONE 

-CYL. 

W/RING 

TAIL.N1R2C2  CRTAR191  10 

MAR  72 
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BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SYMBOL 

MACH 

PARAMETRIC  VALUFS 

o 

0.501 

PHI  0.000  M-L6TM 

1.500 

A 

0 . SOS 

LS-LCH  3.250  S-WDTH 

0.200 

o 

0.947 

R-WCTH  1.000  C-L6TH 

5.000 

□ 

0. 998 

C-OIA  O.sro 

REFERENCE  FILE 

AEDC 

TEST 

PWT-4T201  CONE-CYL. 

W/RIN6 

REFERENCE  INFORMATION 


SREF 

7.0606 

S« . IN  . 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRP 

0.0000 

INCHES 

TMRP 

0. 0000 

INCHES 

ZMRP 

0. 0000 

INCHE  S 

SCALE 

0. 0000 

NONE 
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NORMAL  FORCE  COEFFICIENT,  cn 


BASIC  LONG I TUO INAL  CHARACTERISTICS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SYMBOL  MACH 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


8 


1.100  PHI  0.000  M -LG  TH  1.500 

1.199  LS-LGH  3.250  S-WDTH  0.200 

1.299  R-WCTM  1.000  C -LG  TH  5.000 

C-OIA  0.670 


REFERENCE  FILE 

AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL. N1R2C3  CRTAR20I 


SREF 

7.0666 

S6  . IN  . 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCME  S 

* MRP 

0. 0000 

INCME  S 

YMRP 

0. 0000 

INCHC  S 

Z MRP 

0. 0000 

INCHES 

SCALE 

0. 0000 

NONE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


•i 

if 


SrMQOL  MACH 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


8 

o 

□ 


0.501 

PHI 

0.000 

M “LG  TH 

1.500 

SREF 

r . 0606 

SR. IN. 

0.003 

0.94? 

LS-LGH 

R-WDTH 

3.250 
1 . 000 

5 -WO  TM 
C "LG  TH 

0.200 
5 . 00 0 

L REF 
BREF 
XMRP 

3 . 0000 
3 . 0000 
0 .0000 

INCHES 
INCHES 
INCHE  S 

0.990 

C-CI  A 

0.670 

TMRP 

0.0000 

INCHES 

Zmrp 

0.0000 

INCHES 

REFERENCE 

PILE 

SCALE 

0.0000 

NONE 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


8 


o 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


HACM 

PARAME  TRIC 

VALUES 

REFERENCE  INFORMATION 

t . too 

PHI 

0.000 

M-LC  TH 

1 .500 

SREF 

7.0666 

S«  . IN  . 

1.199 

LS-LGM 

3.290 

S-WCTM 

0.200 

LRET 

3 . 0000 

INCHE  S 

1 . 299 

R-WCTH 

1 . 000 

C-LCTM 

5 . 0 00 

8REF 

3 . 0000 

INCHES 

XMRP 

0.0000 

INCHES 

C-DIA 

REFERENCE 

0.67  0 

TMRP 

Z*RP 

SCALE 

0. 0000 
0.0000 
0.0000 

INCHES 
INCHE  S 
NONE 

PILE 
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1 


l) 

y 

J-i 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


PARAMETRIC  VALUES 


8 

0.500 

0.601 

PHI  0.000  M-LGTH 

LS-LGM  5.250  $-WDTH 

1.500 

0.200 

o 

□ 

0.950 
1 . 002 

R-WCTH  1.000  C-LCTH 

C-CIA  0.500 

REFERENCE  TILE 

6.500 

AEOC 

TEST 

PWT-4T201  CONE-CYL. 

W/RING 

REFERENCE  INFORMATION 


SREF 

T . 0666 

S«  . IN . 

LREF 

5 . 0000 

INCHES 

BREF 

5 . 0000 

INCHES 

XMRP 

0. 0000 

INCHES 

YMRP 

0. 0000 

INCHES 

2MRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 
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BASIC  LONGITUDINAL  CHARACTERISTICS 
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PITCHING  MOMENT  COEEF ICIENT . CLM 


u 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


stMeoL 

MACH 

parametric  values 

REECRENCE  INEORMATION 

Q 

0. 300 

PHI 

0.000  M -LG  TH 

1.500 

SREE 

T . 0606 

$a . in  . 

a 

0.  BOX 

LS-LCH 

5.250  s-wcrw 

0.200 

LREE 

BREE 

5 . 0000 

3 . 0000 

INCHES 

INCHES 

o 

0.950 

R-WCTH 

i.OOO  C-LGTH 

6. 500 

XMRP 

0.0000 

INCHES 

□ 

1 . 002 

C-01  A 

reference: 

0. 500 

rue 

TMRP 

ZMRP 

SCALE 

Q. 0000 
0.0000 
0.0000 

INCHE  $ 
INCHES 
NONE 

AEOC 

TEST 

PWT-4T201  CONE-CYL. 

W/RING  TAIL.N1R2C4  CRTAR21 D 
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PITCHING  MOMENT  COEFFICIENT.  CLM 
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BASIC  LONGITUDINAL  CHARACTERISTICS 
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$ 
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R 
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a*-U- 

j 

i 

1 

i 

■i-i-t  1 

1 1 iij 

8 


o 


MACH 
1 . SOI 
t . Str 
X . 29r 


PHI 

LS-LCM 

R-WDTM 

C-OIA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

PARAMETRIC  VALUES 

O.OQO  M-LCTM  1.500 

3.250  S-WDTM  0.200 

1.000  C-LCTH  6.500 

0.500 


REFERENCE  FILE 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

TMRP 

ZMRP 

SCALE 


T . 0686 
3 . 0000 
3 . 0000 
0 . 0000 
0.0000 
0 . 0000 
0.0000 


S«  . IN . 
INCHES 
INCHES 
INCHES 
I NC  HE S 
INCHES 
NONE 
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pOOIXD 


BASIC  LONGITUDINAL  CHARACTERISTICS 

g 1 1 rrrn  ( * rr  t tttitt  t r fn  rr  i rrr rrfTrr  rrrrr  f~m  ri  r7  i i i • ' i i i i , 


, r f i | i ■ i f r r i ■ f ■ i « i I ■ : ' < * * « » r f « » » • f r t r r 

i S I i i I 


-».»  i r~ 


h 

-*.s  A 


T -•  -3  -4  -3  • ! - I 0 0 o 0 0 

ANGLE  OF  ATTACK#  ALPHA.  DEGREES 

PARAMETRIC  VALUES 


0.503 

PHI 

0. 000 

M-IGTH 

2.230 

o.  «04 

LS-L6H 

4 . 000 

S-WCTM 

0.200 

0.938 

R-WC  TH 

1 . 000 

C-LC  TH 

6.500 

0. 999 

C-OI  A 

0.300 

1 . 099 

REFERENCE 

tile 

i * I * * « i 1 a 

3 4 

3 6 

r t 

REFERENCE  INFORMATION 

SREF 

T . 06  66 

S6 . IN . 

UREF 

3 . 0000 

INCHE  S 

BREF 

3 . 0000 

INCHES 

JfMRP 

0. 0000 

INCHES 

TMRP 

0. 0000 

INCHE  S 

/MRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 
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8 

O 

□ 


ANGLE  OF  ATTACK*  ALPHA*  DEGREES 


MACH 

PARAMETRIC  VALUES 

REFERENCE  INFORMAT 

0.501 

PHI 

0.000  M -LG  TH 

1.500 

SREF 

7.0606 

0.799 

0.940 

L5-LCH 

R-WDTH 

3.250  S-WDTH 

1.000  C-LGTH 

0.200 
5 . 000 

LREF 

BREF 

XMRF 

3 . 0000 
3 .0000 
0.0000 

0.999 

C-OI  A 

0.400 

TMRF 

0.0000 

ZMRP 

0. 0000 

REFERENCE 

FILE 

SCALE 

0.0000 

[ON 
59 . IN . 
INCHES 
INCHES 
INCHE  S 
INCHES 
INCHE  S 
NONE 
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NORMAL  FORCE 


r 

t 

/ 

3 

A 

f 

_i 

• 

* 

7 

/ 

5 

/ 

;| 

-1 

- 

/ 

4 

L 

J 

j 

f 

t 



J 

' L 

r e 

r 

1 

j 

"j 

L 

* 

_ 



- 

X.L.X.X 

-j 

....j 

* . s 

-to  - 9 

SYMBOL  MACH 

- • - r 

-•  - S -4  -3  - t 

ANGLE  OF 

PARAMETRIC  VALUES 

- 1 0 000  1 2 34  5 6 Y 0 

ATTACK,  ALPHA,  DEGREES 

REFERENCE  INFORMATION 

j* 

Q 1.049 

PHI 

0.000  H-LCTH  1.500 

SREF 

r . 0606 

S«  . IN  . 

-• 

A 1.098 

LS-LCH 

3.250  S-WDTH  0.200 

LREF 

BREF 

3 . 0000 
3 . 0000 

INCHES 

INCHES 

o 1.19 r 

R-WU 7N 

1.000  C-LCTH  5.000 

XMRP 

0. 0000 

INCHES 

•V 

□ 1.296 

C-OI  A 

REFERENCE 

0. 400 
FILE 

YMRF 

ZMRP 

SCALE 

Q. 0000 
0.0000 
0. 0000 

INCHES 

Inches 

NONE 

r: 

AEOC  TEST 

PWT-4T201  CONE-CYL.  W/RING 

TAIL.N1R2C5 

CRTAR25]  10  MAR  72 

PAGE 

1 04 

:i 

i 


PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


SYMBOL  MACH 


FARAMETRIC  VALUES 


REFERENCE  INFORMATION 


8 

o 

□ 


0.  SOI 

PHI 

0.000 

M-LGTH 

1.500 

SREF 

7.0686 

S«  . IN  . 

0.799 

0.948 

LS-LCH 

R-WOTH 

9.290 
1 . 000 

S-WDTH 

C-LGTM 

0.200 
5 . 000 

LREF 

BREF 

XMRF 

9 . 0000 
9 . 0000 
0 . 0000 

INCHES 

INCHES 

INCHES 

0.999 

C-DIA 

0.400 

YMRP 

0. 0000 

INCHES 

ZMRP 

0 . 0000 

INCHES 

REFERENCE 

FILE 

SCALE 

0.0000 

NONE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


w 


8 


O 

n 


ANGLE  GF  ATTACK.  ALPHA. 

MACH  PARAMETRIC  VALUES 


049 

PHI 

0.  000 

M-LGTM 

1.500 

098 

LS-LCH 

3. 230 

S-WOTM 

0.200 

X 97 

R-WO  TM 

1 . 000 

C -LG  TH 

5 . 000 

296 

C-OI  A 

0.400 

REFERENCE  PILE 


DEGREES 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

TMRF 

ZMRP 

SCALE 


T . 0686 
3 . 0000 
3 . 0000 
0. 0000 
0. 0000 
0 . 0000 
0 . 0000 


S A . IN. 
INCHES 
INCHES 
INCHES 
INCHES 
INCHE  S 
NONE 
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:OEFF ICIENT , CN 


BASIC  LONGITUDINAL  CHARACTERISTICS 

^ rr  T-T  r | it  ' r-fT  r rrj  rrmiirr  ir  rn  i t ttt  l tttt  r t i i » f 


“t i l 


-) — 
I 


PITCHING  MOMENT  COEPE I CJ ENT . CL^ 


BASIC  LONGITUDINAL  CHARACTERISTICS 


ANGLE  OP  ATTACK.  ALPHA.  DEGREES 


SYMBOL  MACH 


PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


g 0.800  PM  I 43.000  M-LCTM  1.500 

0.999  LS-LCM  3.250  S-WCTM  0.200 

o l.tfi  R-WCTM  1.000  C-LGTM  5.000 

C-CIA  0.400 

REFERENCE  FILE 

AEOC  TEST  PWT-4T20 1 CONE-CYL.  W/RING  TAIL.N1R2C5  (RTAR27) 


SREF 

T . 0686 

S«  . IN 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRP 

0.0000 

Inches 

TMRP 

0.0000 

Inches 

ZmRP 

0.0000 

inche  s 

SCALE 

0.0000 

NONE 
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EFFECT  OF  AFTERBODY  LENGTH 


CAT*  SET  SYMBOL  CONF I CURAT  ION  DESCRIPTION 

(RTAMOt)  Q AEOC  TEST  PWT-4  T2QI  CONE -CTL INCER 

(RTAM02)  Zi  AEDC  TEST  PWT-4T201  CONE -CTL INCER 

( R T AN  03  ) O AEOC  TEST  PWT-4T201  CONE -C T L I NDE R 

(RTAM04)  (J  AEDC  TEST  PWT-4T20I  CONE - C T L I NCE R 


M-LGTH 
2.253 
1 .500 
0.T50 
5.750 


REFERENCE  INFORMATION 
SREF  7.0686  SR . IN. 

I REF  3.0000  INCHES 

BREF  3.0000  INCHES 

7 MRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


EFFECT  OF  AFTERBODY  LENGTH 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(BTAM31)  Q AECC  TEST  PWT-4  T20t  CONE -CYL INCER 

C 8 T AM  02  ) 23  AEOC  TEST  PWT-4T201  CONE - C Y L I NDE R 

(BTAMOS)  O AEOC  TEST  PWT-4T201  CONE -C YL I NDE R 

f fl  T AM  04  ) [j  AEOC  TEST  PWT-4T201  CONE -C Y L I NDE R 


REFERENCE  INFORMATION 
SREF  T . 0606  SR. IN. 

IREF  3.0000  INCHES 

BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

2MRP  0.0000  INCHES 

SCALE  0.0000  NONE 


w* 

’S"55f 

TSmf. 

Wt 

tWm 

|L 

dSlIM- 

Ws& | 

• 

s 

DCN/DA  DCLMDA 


EFFECT  OF  AFTERBODY  LENGTH  WITH  CENTERBOOY 

# IQ  r r r | > rrr^-n  tij  r t r r y » t i i y i — r~r*r  j—r-»”T  r y— r-*  T17  r t r tt  t « r*r  y t n r "y  ~ i t r r y r f iryiii  » r T ?rTD 

"f r~t— h i_  I , i— i'  ; - I 


DATA  SET 

SYMBOL 

configuration  description 

PHI 

M-LCTH 

C-LGTH 

C-DIA 

REFERENCE  INFORMATION 

( R T AMOS  ) 

8 

AEDC 

TEST 

PWT-4  T201 

CONE-CYLINDER , 

N1M1C1 

0.00  0 

2.2*0 

5.000 

0.400 

SREF 

7.0686 

S« . IN  . 

( C TAM  06  ) 

AEOC 

TEST 

PWT-4  T201 

CONE-CYLINDER, 

N1M2C1 

0.000 

1.500 

5.000 

0.400 

LREF 

3.0000 

INCHE  S 

( R TAMQ7  ) 

o 

AEOC 

TEST 

PWT-4T201 

CONE-CYLINDER, 

N1N3C1 

0.000 

0.750 

5 . 000 

0.400 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 

3.0000 

0.0000 

0.0000 

0.0000 

0.0000 

INCHES 

INCHES 

INCHES 

INCHES 

NONE 

StfSufi 


EFFECT  OF  AFTERBODY  LENGTH  WITH  CENTERBODY 


DATA  SET  SYMBOL  CONF IG UR  A T ION  DESCRIPTION 

( B T AM  05  > Q AEOC  TEST  PWT-4T201  CONE -CTL INCER 

( 8 T AM06  > C AECC  TEST  PWT-4T201  CONE -C Y L I NDE R 

( 8 T AH  Or  ) 0 AECC  TEST  PWT-4T201  CONE - C T 1 1 NOE R 


C-LG7M 

3 . 000 

5 . 000 

3 . 000 


REFERENCE  INFORMATION 
EF  7 . 0686  $4 . IN. 

EF  3.0000  INCHES 

EF  3.0000  INCHES 

RP  0.0000  INCHES 

RP  0.0000  INCHES 

RP  0.0000  INCHES 

ALE  0.0000  NONE 


N1M1C1 

N1H2C1 

N1H3C1 


< 

o 

\ 

z 

CJ 

Q 


.Or 

.09 

.09 

.04 

.09 

.02 

.01 

.00 

-.01 

-.02 

-.09 


1.9 


i 

§ 

% 


c«r«  scr  stnbol  configuration  description 

(AfAM02)  Q ACC  C TEST  PWT-4T201  CONE -CTl INDER , N1N2 

<RTAMi*»  Z\  AE C C TEST  PWT-4T201  CONE - C T L I NCC R , NIM2C5 


PHI 

0.000 

0.000 


N- 16 TM 
1.900 
1.900 


C-L6TH  C-OIA 


REFERENCE  INFORMATION 


SREF 

f . 0686 

S«  . IN  . 

lref 

S . 0000 

INCHE  S 

BREF 

9 . 0000 

INCHES 

XMRP 

0. 0000 

INCHES 

TNRP 

0. 0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0. 0000 

NONE 

PAGE 
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MACH 


DATA  SET  SYMBOL  CONF I G UR A T ION  DESCRIPTION 

(CTAM06)  Q AEOC  TEST  PWT-4T201  CONE -C Y L I NDE R 

(RTAMIO)  T\  AEOC  TEST  PWT-4T201  CONE -C YL INDER 

( R T AM  1 1 ) 0 AEOC  TEST  PWT-4T201  CONE -C YL INDER 


M-LGTH  C-LGTN  C-DIA  REFERENCE  INFORMATION 

1.930  5.000  0.400  SREF  7.0686  SB.IN. 

1.500  5.000  0.500  LREF  3.0000  INCHES 

1.500  5.000  0.670  BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


N1M2C1 

NIM2C2 

N1M2C3 
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CATA  SET  SYMBOL  CONF I G UR  A T I ON  DESCRIPTION 

< 8 T A M 36  ; Q AECC  TEST  PVT-4T201  CONE -C T L I NCE R 

? 8 T A M 1 0 ) 23  AECC  TEST  P W T -4  T 2 3 1 CONE - C Y L I NCE R 

< 8 ? AM  t 1 ) O AEOC  TE*T  PWT-4T231  CONE - C T L I ND E R 


HI  M-L6TH  C-LOTH  C“DIA  REFERENCE  INFORMATION 

0.000  1.510  5.000  0.400  SREF  7.0686  SR. IN. 

0.000  1.500  5.000  0.500  LREF  3.0000  INCHES 

0.000  1.500  5.000  0.670  BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


N1H2C1 

N1N2C2 

N1M2C3 


I'TTT  nTTrt|T 


CENTERBODY  DIAMETER  EFFECT  (WITH  RING] 


DATA  SET  SYMBOL  CONF IC UR A T .ON  DESCRIPTION 

(CTAR02)  Q AEDC  TEST  PV T-4T20I  CONE-CYL.  W/RINC  TAIL,  N1R2 

(RTAR25)  ZX  AECC  TEST  PWi  4T20I  CONE-CYL.  W/RINC  TAIL ,N1R2C5 


-CIA  REFERENCE  INFORMATION 

SREF  7.0686  S« . IN . 

0.400  L REF  3.0000  INCHES 

BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRP  0.0000  INCHES 

2 MRP  0.0000  INCHES 

SCALE  0.0000  NONE 


M-LCTH  C-LGTM 
1 .500 

1.500  5.000 
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MACH 


C AT  A SET  STHBOL  CONE 1GUR A T ION  DESCRIPTION 

( B t a R 0 2 t Q AEO  C TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL,  NlR2 

(BTAR25)  ZS  AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R2C5 


M-LCTH  C-LGTH  C-DIA 
1 . 5 DO 

1.900  5.000  0.400 


REFERENCE  INFORMATION 
SREF  7 . 0686  SR ■ IN. 

L RE  F 3.0000  INCHES 

BREF  3.0000  INCHES 

X MRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZNRF  0.0000  INCHES 

SCALE  0.0000  NONE 
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CENTERBODY  DIAMETER  EFFECT  (KITH  RING) 


DATA  SET  SYMBOL  CONFIGURATION  CESCRIPTION 

(RTAR09)  Q AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL,NIR2C1 
(RTARlfl)  ZA  AEOC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R2C2 
(RTAR20)  O AECC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R2C3 


HI  M-LGTH  C-LGTH  C-DIA  REFERENCE  INFORMATION 

0.000  1.500  5.000  0.400  SREF  7.0686  Si. IN. 

0.000  1.500  5.000  0.500  L REF  3.0000  INCHES 

0.000  1.500  5.000  0.670  BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 
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MACH 


0 A T A SET  SYMBOL  CONFIGURATION  DESCRIPTION 

< 0 T AR  09  ) Q A£0C  TEST  PWT-4T201  CONE-CTL.  W/RING  TAIL.N1R2C1 
f 8 T A R 1 9 ’ ZX  AEDC  TEST  PWT-4T201  CONE-CTL.  W/RJN&  TAIL.N1R2C2 
(8T4R20)  O AEOC  TEST  EWT-4T201  CONE-CTL.  W/RING  TAIL.NIR2C3 


M-LCTH  C-IGTH  C'DI*  REFERENCE  INFORMATION 

1.5*0  5. 000  0.400  SREF  r.OSle  S8.IN. 

1.500  5.000  0.500  LREF  5.0000  INCHES 

1.500  5.000  0.6T0  BREF  9.0000  INCHES 

imRP  0.0000  INCHES 

YMRP  0.0000  INCHES 

Z MRP  9.0000  INCHES 

SCALE  0.0000  NONE 


EFFECT  OF  AFTERBODY  LENGTH  AND  CENTERBODY 


04TA  SET  srMBOL  CGNr  UURATlON  DESCRIPTION 
(0TAM1J)  Q AEOC  TEST  PWT-4T2Q1  CONE -C f L I NOE  * 

(BTAMIQi  Q AEOC  TEST  PWT-4T201  CONE -C T L I NDER 

(0TANO5>  O AEOC  TEST  "WT-4T201  CONE -C T 1 1 NOE R 


H-LCTH 

2.2*0 

1.500 

2.250 


:-lGTH  C-DIA  REFERENCE  INFORMATION 

6.500  0.500  SREF  7.0686  SR1N. 

5.000  0.500  LREF  5.0000  INCHES 

5.000  0.400  BREF  5.0000  INCHES 

XHRP  0.000-  INCHES 

f MRP  0.0000  INCHES 

2MRP  0.0000  INCHES 

SCALE  0.0000  NONE 


N1M1C4 
N1M2C2 
N1M1C 1 


DATA  SET  SYMBOL  CONE  I G UR AT  ION  DESCRIPTION 

( R T AM  04  ) Q AEDC  TEST  PWT-4T201  CONE -C YL I NDE R , Ni H4 

(RTAR01)  ZS  AEOC  TEST  PWT-4T201  CONE-CTL.  W/RING  TAIL,  N 1 R 1 

(CTAR02)  O AEDC  TEST  PWT-4T201  CONE-CTL.  W/RING  TAIL,  NIR2 

(RTAR06)  (J  AECC  TEST  PWT-4T20I  CONE-CTL.  W/RING  TAIL,  N1R3 


REFERENCE  INFORMATION 


PHI 


0.000 

0.000 

0.000 

0.000 


M-LGTH 


5.750 

2.250 

1.500 

0.750 


LS-LGH 


2.500 
3.250 
4 . 000 


SREF 
L REF 
BREF 
T MRP 
TMRP 
ZMRP 
SCALE 


7.0606 
3 . 0009 
3 . 0000 
0.0000 
0.0000 
0.0000 
0. 0000 


S0 . IN . 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
NONE 


EFFECT  OF  STRUT  LENGTH 

- I t r r ~r  f *r  i — r iT'FTJTfn  r i | i — i — n f t ri  t |-f—  r rifTfTrffrrrfrr 


CAT*  SET  SfMBOL  CONFIGURATION  INSCRIPTION  PHI  M -LG  TH  LS'LGH  REFERENCE  INFORMATION 


(BTAM04)  f 

J AEDC 

TEST 

PWT-4T20I 

CONE-CTL INDER , N I M4 

0.  000 

5.750 

SREF 

7 . 06  6 £ 

SR.  IN. 

(8TAR0I)  Z 

\ AEOC 

TEST 

PWT-4T20I 

CONE  - C T L . 

W/RING 

TAIL  , 

N 1 R I 

0.000 

2.250 

2.500 

LREF 

3 . 0000 

INCHES 

< B T AR  Q2  ) < 

> AEDC 

TEST 

PWT-4T201 

CONE  - C T L . 

W/RING 

TAIL  , 

NIR2 

0. 000 

1.500 

3.250 

BREF 

3 . 0000 

INCHES 

(BTAR06)  L 

J AEOC 

TEST 

PWT-4  T201 

CONE  - C TL  . 

W/RING 

TAIL  , 

N 1 R 3 

0.000 

0. 750 

4 . 000 

XMRF 

0. 0000 

INCHES 

TMRP 

0. 0000 

INCHE  S 

ZMRP 

0. 0000 

INC HC S 

SCALE 

0.0000 

NONE 

8 


a 


A 


I 
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EFFECT  OF  STRUT  LENGTH  WITH  CENTERBOOY 

~r — r r t | t t~r  *r  t ~r-  r r r f r t r rf  n t t r r~r  r f r f i rri|*»ir|rrT»fTrrr|rr?T|ri  rffr-rTTr**7"* 


♦ t 

! I 


Ll-LLlilU  lli-L-1  i M 11  liXl  I 4 14  1 U 


CAT*  5£  T SYMBOL  CONFIGURATION  DESCRIPTION 
(BTAR08)  Q AECC  TEST  PWT-4T201  CONE-CTL 

(8TAR18)  Z\  AEDC  TEST  PWT-4T201  CONE-CYL 

'BTAIMn  O AECC  TCsr  PWT-4T201  CONE-CTL 


REFERENCE  INFORMATION 
SREF  r.0*8«  S 8 ■ IN. 

L REF  3 0000  INCHES 

BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRF  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


EFFECT  OF  STRUT  LENGTH  WITH  CENTERBOOY 

r 1 r r 1 1 r r r 

F r r r ? • r . r f » i r r | i t t » r r ' • r | r r » i ^ 

r t t i t t r t j r . r ' f r « i f f rr  r r f n rr  n TT  ' 

i . 

: 

^ J _ i 

r 

r-  - 

Wfk f 

1 

* 5 

Wa 

3 

: 



3 

_ 

i 

1 

: . 

J 

' 

- 

; 





'mtmAmLJm 

■ ■ ■ ■ 

1 J 1 1 

■ ■1  J-i-L. 

.1.1  L i , 

11111 

L,  k 1 JLi  ■ 

i i i .i 

L_uj_J 

1 1 * * 

■ ' 1 1 

i i i i H 

0.3  0.8  O.r  0.8 

MACH 

M-LGTM 

W/RING  TAIL.N1R1C2  2.250 

W/RlNG  TAIL.N1R2CI  1.300 


CATA  SET  STMBOL  CC-NF  I C UR  A T ION  DESCRIPTION 

( ft  T A R 08  ) Q AECC  TEST  PWT-4T20!  CONE-CTL. 

(RTARO*)  Q AEOC  TEST  PWT-4T201  CONE-CTL. 


0.9 


LS-LCH 

2.530 

3.250 


C-LGTH 

5 . 000 

3 . 000 


C-DIA 

0.500 

0.400 
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0.1  0.2  0.3  0.4 


REFERENCE  INFORMATION 


SREF 

r . 0686 

S« . IN . 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHE  S 

XMRP 

0. 0000 

INCHES 

TMRP 

0.0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0. 0000 

NONE 

DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(RTAR21)  Q AECC  TEST  PWT-4T201  CONE-CTL.  W/RING  TAIL.N1R2C4 
< R T A R 2 2 ) ZA  AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R6C4 
( R T A R 1 7 ) O AEDC  TEST  PWT-4T201  CONE-CYL.  W/RING  TAIL.N1R6C2 


H-LCTM 

1.500 

2.250 

2.250 


.S-LCH  C -LG  TH  C-DIA  REFERENCE  INFORMATION 

3. *50  6.500  0.530  SREF  f.0666  SR.IN. 

4.000  6.500  0.500  LREF  3.0000  INCHES 

4.000  5.000  0.500  BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRF  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 


EFFECT  OF  STRUT  LENGTH  AND  CENTER80DY  LENGTH 


DATA  SET  STHBOL 

CONFIGURATION  DESCRIPTION 

M-LGTM 

LS-LGH 

C -LG  TH 

C-DIA 

REFERENCE  INFORMATION 

( 0TAR21  ) Q 

AECC 

TEST 

PWT-4  T201 

CONE-CTL. 

W/RING 

TAIL .N1R2C4 

1.500 

3.250 

6.500 

0.500 

SREF 

T . 06  86 

S« . IN . 

(0TAR22)  Za 

AEDC 

TEST 

PWT-4T201 

CONE  - C T L . 

W/RING 

TAIL  .N1R6C4 

2.250 

4 . 000 

6.500 

0.500 

L REF 

3 . 0000 

INCHES 

(0TARI7)  O 

AEDC 

TEST 

PWT-4T201 

CONE-CTL . 

W/RING 

TAIL .N1R6C2 

2.250 

4 . 000 

5 . 000 

0.500 

BREF 

3 . 0000 

INCHE  S 

XMRP 

0. 0000 

INCHES 

THRP 

0. 0000 

INCHE  S 

ZNRP 

0.0000 

INCHES 

SCALE 

0. 0000 

NONE 
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XCP/D  CA  Ar 


EFFECT  OF  STRUT  WIDTH 


DATA  SET  SYMBOL  CONF I G UR A T ION  DESCRIPTION  M-LGTH  S-UD TH  C-LGTH  C-DU  REFERENCE  INFORMATION 


( B TAR  08  ) ( 

2 AC  DC 

TEST 

PWT-4TZ01 

CONE-CTL. 

W/RING 

TAIL.N1R1C2 

2.230 

0.200 

3 . 000 

Q.300 

SREF 

7.0666 

SR. IN. 

{ B T AR  14  ) / 

LA  AEDC 

TEST 

PWT-4  T201 

cone-ctl. 

W/RING 

TAIL|N1R5C1 

2.230 

0.400 

5 . 000 

0.400 

LREF 

3.0000 

INCHES 

BREF 

3.0000 

INCHES 

XMRP 

0.0000 

INCHES 

YMRP 

0.0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE... 
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DCN/DA 


MACH 


CATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(CTAR02J  Q AEOC  TEST  PWT-4T201  CONE-CTL 

(RTAR09)  Za  AECC  TEST  PWT-4T201  CONE-CTL 


-DIA  REFERENCE  INFORMATION 

SREF  T . 0686  SB . IN. 

0.400  L REF  9.0000  INCHES 

BREF  5.0000  INCHES 

XMRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 
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EFFECT  OF  ASPECT  RATIO 


DATA  SC  T STMBOL  CONFIGURATION  DESCRIPTION 

CRTAROl)  Q AEOC  TEST  “WT-4T201  CONE-CTL.  W/RING  TAIL 

(RTAROTJ  S AECC  TEST  PWT-4T201  CONE-CTL.  W/RING  TAIL 


M-LGTN  LS-LGH  S-WCTM  R-WDTH  REFERENCE  INFORMATION 

2.250  2.3H0  0.200  1.000  SREF  7.068*  SO. IN. 

2.250  3.000  0.200  1.000  LREF  3.0000  INCHES 

BREF  3.0000  INCHES 

XHRP  0.0000  INCHES 

THRP  0.0000  INCHES 

ZNRP  0.0000  INCHES 

SCALE  0.0000  NONE 


rrrrr  m | rm 


DATA  SET  STHBOL  CONFIGURATION  DESCRIPTION 
(BTAR01)  Q AEHC  TEST  PWT-4T201  CONE-CTL 

i B T A R Of  ) 71  AECC  TEST  PWT-4T291  CONE-CTL 


N-LCTH  LS-LCH  S-WCTM  R-WCTH  REPERENCE  InPORhaTION 

2.250  2 . • 00  0.200  1.000  SREP  r.0686  S«.IN. 

2.250  3.000  0.200  1.000  LREP  3.0000  INCHES 

BREP  3.0000  INCHES 

XNRP  0.0000  INCHES 

TNRP  0.0000  INCHES 

ZNRP  0.0000  INCHES 

SCALE  9.0990  NONE 


EFFECT  OF  ASPECT  RATIO 
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DATA  SET 
( RTAR08 ) 
( RTAR1 3 ) 


STMBOL  CONFIGURATION  DESCRIPTION 

8AE0C  TEST  PWT-4T201  CONE-CTL 
AEDC  TEST  PWT-4T201  CONE-CTL 


N-LGTH  C-LGTH  C-DIA  REFERENCE  INFORMATION 


SREF 

T . 0686 

$8 . IN. 

L REF 

3.0000 

INCHES 

BREF 

3.0000 

INCHES 

Jf  MRP 

0.0000 

INCHES 

TMRP 

0.0000 

INCHES 

ZMRP 

0.0000 

INCHES 

SCALE 

0.0000 

NONE 
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DAT A SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(BTAROBJ  Q AECC  TEST  PWT-4T2Q1  CONE-CTL.  W/RING  TAIL.NIR1C2 

(8TAR1S)  L\  AEOC  TEST  PWT-4T201  CONE-CTL.  W/RING  TAlL,NlR4Cl 


'MI  M-LGTH  C -LG  TM  C-CIA  REFERENCE  INFORMATION 

0.000  2.C5D  3. 000  0.300  SREF  7.0f8e  SR. IN. 

0.000  2.230  5.000  0.400  LRCF  3.0000  INCHES 

BREF  3.0000  INCHES 

VMRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

2MRP  0.0000  INCHES 

SCALE  0.0000  NONE 
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DATA  SET  SYMBOL 
( C T AM 06  ) 

< R T AM 00  ) 


8 


CONFIGURATION  DESCRIPTION 
AECC  TEST  PWT-4T201  CONE-CYLINDER, 
AEDC  TEST  PWT-4T201  CONE -C YL I NDE R , 


N1M2C1 

NIM2B1C1 


M-LGTH 

1.500 

1.500 


C-LGTH 
5 . 000 
5.000 


C-DIA 

0.400 

0.400 


REFERENCE  INFORMATION 


SREF 

r . 0606 

SR. IN. 

LREF 

S . 0000 

INCHES 

BREF 

5 . 0Q00 

INCHES 

XHRP 

0 . 0 Q 0 0 

INCHES 

YMRP 

0. 0000 

INCHES 

ZMRP 

0. 0000 

INCHES 

SCALE 

0. 0000 

NONE 
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EFFECT  OF  BOATT AIL 


0 A r A SET  SrMBOL 

configuration  description 

M-LGTH 

LS-L6H 

C -LG  TM 

C-CIA 

REFERENCE  INFORMATION 

( 8 r AM06  ) Q 

AEOC  TEST  PWT-4T201  CONE -C  T L INCER , NIM2C1 

1.500 

5 . 000 

0.400 

SREF 

t . op  6 6 

SO . IN . 

( B r AM  08 > Za 

ACC C TEST  PWT-4T201  CONE -C T L I NDE R , NJN2B1C1 

1.500 

5 . 000 

0.400 

L REF 

5 . 0000 

INCHES 

BREF 

5 . 0000 

INCHES 

X MRP 

0. 0000 

INCHE  S 

TMRP 

0. 0000 

INCHES 

ZMRP 

0 . 0000 

INCHES 

□CN/DA  OCLMOA 


t 


H 


«rJ 


C A T A SET  STMBOL  CONF I C UR  A T I ON  DESCRIPTION 

( C T A 9 02  ) Q AEOC  TEST  PWT-4T201  CONE-CTL.  W/RINC  TAIL,  N1R2 
(RTAR03)  23  AEOC  TEST  PWT-4T20I  CONE-CTL.  W/RING  TAIL,  N1R2 
(RTAR04)  O AEOC  TEST  PWT-4T201  CONE-CTL.  W/RINC  TAIL,  NIR2 


PHI 

H-LGTH 

LS-LGH 

REFERENCE  INFORMATION 

0.000 

1 .8  JO 

3.230 

SREF 

r . o«S6 

SB  . IN. 

22. S00 

1.S00 

3.230 

LREF 

3 . 0000 

INCHES 

4S.000 

1.S0C 

3.230 

BREF 

3 . 0000 

INCHES 

Jf  MRP 

0. 0000 

INCHES 

TNRP 

0.0000 

INCHES 

ZmRp 

0. 0000 

INCHES 

SCALE 

0.0000 

NONE 
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DATA  SC  T STM0OL  CONFIGURATION  (DESCRIPTION 
(BTAROC)  Q ACC C TEST  PWT-4T201  CONE-CTl 

(8TAR3S)  ZX  AEOC  TEST  PWT-4T20I  CONE-CTL 

(BTARQ4)  O AEOC  TES7  PWT-4T201  CONE-CTL 


REFERENCE  INFORMATION 
SREF  T.0666  SR. IN. 

LREF  3.0000  INCHES 

BREF  3.0000  INCHES 

XHRP  0.0000  INCHES 

TMRP  0.0000  INCHES 

ZMRP  0.0000  INCHES 

SCALE  0.0000  NONE 
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EFFECT  OF  MODEL  ROLL  ANGLE 


■ r | ' r r r t r i r i j r r r r r ~t~i  r r i t i n f 


IlIffT.  I f T T 1~l 


CATA  SET  SYMBOL 

CONE  I & UR  A T I ON  DESCRIPTION 

PHI 

M-LGTM 

LS-LGH 

REFERENCE  INFORMATION 

(CTAR02)  Q 

AECC 

TEST 

PWT-4T201 

CONE-CYL . 

W/RING 

TAIL, 

N1R2 

0. 00Q 

1.5  00 

3.250 

SREF 

Y . 0606 

SR . IN. 

( R TAR  05  ) 71 

AECC 

TEST 

PWT-4  T201 

CONE-CYL . 

W/RING 

TAIL  , 

N 1 R 2 

160.000 

1.500 

3.250 

LREF 

3 . 0000 

INCHES 

BREF 

3 . 0000 

INCHES 

XMRF 

0.0000 

INCHES 

YMRP 

0. 0000 

INCHES 

ZMRP 

0. 0000 

INCHE  S 

SCALE 

0. 0000 

NONE 
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EFFECT  OF  MODEL  ROLL  ANGLE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(BTAR02)  Q AECC  TEST  PWT-4T201  CONE-CYL 

(BTAR03)  23  AEOC  TEST  PWT-4T201  CONE-CYL 


REFERENCE  INFORMATION 
SREF  T . 068«  SR . IN . 

L RE  F 3.0000  INCHES 

BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YHRF  0.0000  INCHES 

2HRP  0.0000  INCHES 

SCALE  0.0000  NONE 


W/RING  TAIL 
W/RING  TAIL 


N1R2 
N 1 R 2 
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EFFECT  OF  MODEL  ROLL  ANGLE 


MACH 


CATA  SC  T SYMBOL  CONF I G OR A T I ON  DESCRIPTION 
(RTAR1S)  Q AEDC  TCST  PWT-4T201  CONE-CYL 

( R T A R 1 9 > Q AEDC  TEST  PWT-4T2Q1  CONE-CYL 


PHI 

W/RINC  TAIL.N1R2C2  0.000 
W/RING  TAIL (N1R2C2  49.000 


REFERENCE  INFORMATION 
SRCF  r . 0686  SR. Ik. 

L RE  F 5.0000  INCHES 

BREF  3.0000  INCHES 

XMRP  0.0000  INCHES 

YMRP  0.0000  INCHES 

ZMRP  3.0000  INCHES 

SCALE  0.0000  NONE 


M-tGTH  LS-LOM 
1.500  3.250 

1.500  3.250 
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EFFECT  OF  MODEL  ROLL  ANGLE 


OATA  SET  SYMBOL  CONFIgWATION  DESCRIPTION 
<BTAR29»  Q AECC  TEST  PWT-4T201  CONE-CTL 

(BTAR26)  ZA  AEDC  TEST  PWT-4T201  CONE-CTL 

<BTaR2t>  0 AEDC  TEST  PWT-4T201  CONE-CTL 


REFERENCE  INFORMATION 
EF  7.0666  SR . IN . 

EF  3.0000  INCHES 

EF  3.0000  INCHES 

RP  0.0000  INCHES 

RP  0.0000  INCHES 

RP  0.0000  INCHES 

ALE  0.0000  NONE 


